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Summary
Introduction: Patellar damage during osteochondritis dissecans of the knee is rare.
There were two objectives to this study: evaluate the functional results of surgical treat-
ment by mosaicplasty in this disease as well as evaluate articular surface reconstruction and
cylindrical bone plugs incorporation.
Materials and methods: Six consecutive cases of patella osteochondritis dissecans in young
athletes were treated using mosaicplasty by the same senior surgeon between 2002 and 2007.
All these cases presented ICRS stage IV osteochondritis dissecans with an empty defect lesion.
The average age at diagnosis was 20.5± 9.2 years old. The pre- and post-operative clinical
evaluation was based on the IKDC subjective knee evaluation, the Lysholm and Tegner scores,
CT arthrography and MRI.
Results: Evaluation of the functional results of surgical treatment at a mean follow-up of 26
months showed an average IKDC subjective evaluation score of 66.3, a Lysholm score of 85 and a
Tegner score of 5.7 (37.2, 58.3 and 3.5 respectively before surgery). The radiological evaluation
showed articular surface reconstruction with satisfying congruency and good incorporation of
the graft into the bone at the receptor site, except in one patient in whom a 5mm diameter
cartilage defect and a loose body were identiﬁed.
Discussion: Osteochondral graft
tive and give satisfying function
plugs choice requires to be ad
patella lesion location.
© 2010 Published by Elsevier Ma
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doi:10.1016/j.otsr.2010.02.012ing with the mosaicplasty technique has been shown to be effec-
al results. The problem of the per-operative cylindrical bone
dressed during the procedure course itself, according to the
sson SAS.
.
5 E. Visonà et al.
I
O
K
s
o
j
[
e
d
a
o
l
p
t
i
b
t
s
t
w
g
m
o
m
d
d
c
t
•
•
M
D
W
s
k
2
F
p
y
T
ﬁ
p
p
w
t
p
i
p
i
(
(
u
p
u44
ntroduction
steochondritis dissecans, a term which was ﬁrst used by
oenig [1], is a limited lesion of subchondral bone necro-
is, which progresses slowly towards separation of necrotic
steo-cartilaginous fragments which then move freely in the
oint space. The etiology has not been clariﬁed. Most authors
2—5] support the hypothesis that the initial pathogenic
vent is a combination of ischemic necrosis and trauma. This
isease affects twice as many males between the age of 10
nd 20 years old (70% of cases) and is often found in a context
f the regular practice of sports.
Osteochondritis dissecans of the knee is frequently
ocated in the medial femoral condyle. Location in the
atella is rare (approximately 2%) and is predominantly in
he lower portion [6]. It was ﬁrst described by Rombold [7]
n 1936. Only isolated cases or small series of patients have
een reported in the literature. Based on a register of more
han 30000 operated knees, Schwarz et al. [8] showed a
urgical incidence of 0.15%.
Numerous surgical procedures have been described to
reat lesions associated with osteochondritis [9]: ﬁxation
ith resorbable pins [10], Herbert screw [11], or ﬂuoroscopy
uided procedure [12]. In the presence of necrotic frag-
ents, several approaches have been reported: removal
f the necrotic osteocartilaginous fragments then drilling
ultiple holes in the subchondral bone to stimulate the
evelopment of a ﬁbrocartilaginous layer [13—15], chon-
roplasty [16—19], or chondrocyte grafts [20].
We studied six cases of late stage osteochondritis disse-
ans of the patella treated by mosaicplasty. Our study had
wo aims:
evaluate the functional results of surgical treatment of
this disease by mosaicplasty;
evaluate articular surface reconstruction and the incor-
poration of cylindrical bone plugs.
aterials and methods
escription of the seriese performed a retrospective study of a continuous series of
ix athletic patients (four men and two woman, three right
nees) operated by one senior surgeon between 2002 and
007. The average age at diagnosis was 20.1± 9.3 (14—39
t
3
o
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Figure 1 Subjective IKDC score before and aftigure 2 View of the lesion (empty defect) on CT arthrogra-
hy.
ears old), and 20.5± 9.2 (14—39 years old) at surgery.
he average delay between the ﬁrst symptoms and the
rst consultation was 42 months (4—180 months). In the
re-operative evaluation, painful patellar crepitation was
resent in all cases, with functional impairment, especially
hen climbing stairs and squatting. A hydarthrosis was iden-
iﬁed in four cases, an unstable patella in four cases, a
ositive J-sign in 3. Episodes of joint sticking were found
n two patients, a patellar tilt in two cases. None of the
atients had signs of anteroposterior or sagittal ligament
nstability. The average preoperative subjective IKDC score
Fig. 1) was 37.2 (13.8—59.8), the Lysholm score was 58.3
27—80) and the Tegner score was 3.5 (2—7). All patients
nderwent standard X-rays and CT arthrography for the
reoperative evaluation (Fig. 2), four out of six patients
nderwent MRI (Fig. 3).
Two patients presented with a type 1 patella according
o the Wiberg classiﬁcation, two with type 2, two with type
. The trochlear angle measured on CT scan was an average
f 143± 7.5◦ with a lateral condylar inclination of 21± 3.8◦.
The average delay between the ﬁrst consultation and
urgery was ﬁve months (1—10). The location of the lesion
er surgery (average follow-up 26 months).
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wFigure 3 View of the lesion on MRI.
(according to the ICRS classiﬁcation) was in the superolat-
eral quadrant (2 cases), the mediolateral quadrant (2 cases),
in the inferolateral quadrant (1 case) and in the medial
quadrant (1 case).
Surgical procedure
Surgery was performed according to the mosaicplasty pro-
cedure described by Hangody et al. [21,22] at the beginning
of the 1990s for the treatment of cartilaginous lesions of
the femoral condyle. The medial parapatellar approach was
used, with medial arthrotomy, evaluation of the knee and
existing lesions (location, size, depth) (Fig. 4a). After prepa-
F
P
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Figure 4 a: view of the lesion during surgery; b: preparation of the
at the recipient site of the lesion; d: harvesting with a minimum disosaicplasty option 545
ation of the cartilaginous lesions (debriding the edges, and
eaming the subchondral bone) (Fig. 4b), an initial tunnel
as drilled into the bone at the site of the lesion with
he help of a tubular chisel (Zimmer GmbH, Sulzer-Allee
, CH-8404 Winterthur.) (Fig. 4c). The ﬁrst graft was then
arvested from a non-weight-bearing area of the trochlea.
he harvested graft was prepared (adjusted for length and
lightly compressed) and placed in the recipient tunnel by
arefully using the guide tube and the tamp. These steps
ere repeated as often as necessary to ﬁll the lesion as com-
letely as possible. The grafts were harvested 3mm apart
o avoid weakening the donor site. (Fig. 4d).
All of the patients presented with sequellar lesions of
CRS stage IV osteochondritis dissecans [23] (stage III accord-
ng to Nagura [24]) corresponding to an empty defect. The
verage surface of lesions was 88.4± 47.6 mm2. Grafts
ere harvested in the medial trochlea except in one case
the lateral trochlea). The size and number of cylindrical
one plugs grafted in relation to the size of the lesion are
eported in Table 1 (average number of bone plugs per
atient 2.2± 0.8).
Associated procedures included sectioning of the patellar
etinaculum in two cases and distalization-medialization of
he anterior tibial tubercle with medial-patellofemoral lig-
ment reconstruction (MPFL) in one patient who presented
ith a high, hypermobile and unstable patella. In one case,
he mosaic graft was stabilized with a resorbable pin.
A removable brace in extension was placed after surgery
nd weight bearing was allowed on D1. Articular exercises
ere begun on the ﬁrst post-operative day (range 0—60◦)
ith a motorised brace and continued for four to six weeks.ollow-up method
ost-operative clinical and radiological evaluation of
atients was performed using the IKDC, Lysholm and Teg-
lesion after reaming and debridement; c: drilling of the tunnel
tance of 3mm to avoid weakening of the donor site.
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Table 1 Size and number of cylindrical bone plugs according to the size of the lesion.
Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6
Size of the lesion (mm) 10× 8 6.5× 6.5 14× 12 12× 10 10× 5 10× 7
Number of plugs 2 1 3 2 2 3
Diameter of plugs (mm) 7.45/5.5 7.45 7.45/7.45 /5.5 7.45/7.45 5.5/6.4 7.45/7.45/5.5
ner scores. All patients underwent standard X-rays and CT
arthroscan. Five out of six patients underwent MRI.
Results
No per- or postopertaive complications occurred requiring
surgical revision.
Functional results
The average ﬁnal follow-up was at 26 months (10—68
months). None of the patients was lost-to-follow-up. Pain
was reduced in all cases, three patients had begun athletic
activities again (ﬁnal follow-up at 18, 36 and 68 months).
The clinical examination did not show any hydarthrosis,
but moderate crepitation of the femoropatellar joint was
present in all patients except one. Range of motion on
the operated side was the same as the opposite side. The
subjective IKDC score (Fig. 1) went from 37.2 (13.8—59.8)
pre-operatively to 66.3 (36.8—88.5) post-operatively. The
Lysholm score went from 58.3 (27—80) to 85 (69—100) and
the Tegner score from 3.5 (2—7) to 5.7 (4—9) (Table 2).
Radiological results
CT arthrography results showed articular surface reconstruc-
tion with satisfactory congruency (Fig. 5) in all cases except
in one patient with a 5mm diameter cavity in the carti-
lage and a loose body (probable non-integrated or detached
graft). This patient had no particular functional impairment,
and surgical revision was not required. CT arthrography
showed a reduction in patellar cartilage thickness in one
patient.
MRI showed good bone graft incorporation at the receptor
site with living grafts in all patients except the patient with
the loose body. There were no particular complications of
the donor site, just normal signs of healing.
Table 2 Pre- and postoperative clinical scores (average
follow-up 26 months).
Pre-operative Post-operative
IKDC subj 37.2 66.28
LYSHOLM 58.3 85
TEGNER 3.5 5.7
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iigure 5 View of the integrated bone plug with surface car-
ilage reconstruction.
iscussion
iterature
t present there are no speciﬁc prospective or retrospective
tudies on the treatment of sequella from osteochondritis
issecans of the patella by mosaicplasty. Certain authors
ave discussed the etiology [25—27] and described the dis-
ase [28]. Others have evaluated lesions on MRI [6,29], and
ven scintigraphy [30]. Finally, other studies have evaluated
he management of these lesions as they develop and discuss
onservative treatment alone [18,31], surgical treatment by
xation [10—12] or ablation of the articular osteocartilagi-
ous fragment [15,18]. Studies by Edwards et al. [32] and
esai et al. [33] discuss various stages of osteochondritis dis-
ecans of the patella, and present conservative and surgical
reatments.
echnical difﬁculties
ompared to other sites, the patella presents additional
echnical problems of the orientation of the surface to be
reated, its morphology and mobility as well as the problem
f cartilage and bone thickness.
Indeed, the patellar surface is irregular. The tip divides
t into two parts on the frontal plane, each with bone
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[Patella osteochondritis dissecans end stage: The osteochond
that reduces in thickness from the tip to the borders. This
presents certain technical difﬁculties when the lesion is
located on the edges requiring cylindrical plugs to be limited
in length to avoid drilling through to the anterior side of the
patella and to obtain maximum incorporation of subchon-
dral bone. Perfect anatomical reconstruction of a convex
surface is not possible with ﬂat surfaced cylindrical bone
plugs in case of tip lesions. Moreover, thickness of the patel-
lar cartilage must be taken into account, which is not found
at condylar donor sites [34]. This means that a choice must
be made between surface reconstruction and bone-cartilage
contact of cylindrical bone plugs in the receptor site. In
our experience, articular surface reconstruction was given
priority.
There is no consensus for the number and size of cylin-
drical bone plugs to be grafted. Smaller sized grafts result
in better incorporation at the site of the lesion, and better
graft congruency. On the other hand, the number of surgi-
cal acts in the donor site and the number of grafts to be
integrated in the receptor site are then increased. We used
large sized bone plugs (5.5—7.45mm in diameter) and some-
times overlapped them to increase congruency and reduce
ﬁssures. We chose to reduce the number of surgical acts in
the donor site and the injured area as much as possible to
reduce the risks associated with harvesting and to replace
the empty defect with a single surface of cartilage that was
as homogenous and even as possible.
Other therapeutic options
Solheim [19] and Hangody et al. [21] evaluated mosaicplasty
for the treatment of cartilage defects of the knee from dif-
ferent etiologies. Isolated chondrocyte grafts are a good
option for superﬁcial cartilage defects, with remarkable
results in the quality of tissue regeneration [20]. Defects
which affect the subchondral bone require associated bone
grafts [35]. Condyle lesions from osteochondritis may be
treated by arthroscopic matrix induced autologous chondro-
cyte implantation (MACI). However, this is a difﬁcult and
costly technique that requires an in vitro cell culture center
[36]. Patellar lesions from osteochondritis dissecans cannot
be treated arthroscopically and subchondral bone lesions
require an associated graft. This surgical procedure is there-
fore as invasive as chondrocyte grafts and mosaicplasty.
Advantages and weaknesses to the study.
Functional results
Although our study is limited to six cases, it has the advan-
tage of providing an evaluation of a continuous series of
a rare disease treated and followed-up by the same sur-
geon using the same protocol, with an average follow-up
of two years, and no patients lost to follow-up. The small
size of the study made it impossible to perform a statis-
tical analysis, and is limited to a descriptive analysis of
the series. Patellar mosaicplasty provides encouraging bio-
logical results, with living grafts found in ﬁve out of six
cases. The clinical evaluation showed overall improvement
in symptoms. This clinical improvement was conﬁrmed by
the increase in subjective scores in all patients. It should
be noted that the tendency towards functional improve-
[
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ent was less signiﬁcant in patients whose delay to the ﬁnal
ollow-up examination was less that the average. Patients
resenting with the best functional scores were those
ith the longest delay to follow-up. The clinical results
howed an overall improvement in symptoms in relation to
ost-operative delay. This suggests that physical rehabili-
ation with articular exercises and muscular strengthening
s very important to reliably evaluate the ﬁnal results of
reatment.
onclusion
onsidering the poor prognosis of lesions diagnosed in later
tages, mosaicplasty with osteochondral grafts seems to
e an efﬁcient technique for the surgical management
f sequellae of osteochondritis dissecans of the patella
n young, athletic patients, with satisfactory functional
esults.
Patients seen at least one year after surgery and with
longer period of physical rehabilitation had a tendency
o have better functional results. Because of the speciﬁc
hape and thickness of the patellar cartilage, the techni-
al problems of the choice of surgical grafts must still be
esolved.
onﬂict of interest
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